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many have been discovered and made known by the 
authors. Cooke’s “ British Desmids,” issued iri 
1886-7 as a compilation of all the forms then known, 
included less than 300 species and less than 50 varie¬ 
ties. In this first volume rather more than one-fifth 
of the British species and varieties are included, so 
that the “ Monograph ” will probably extend to five 
volumes. 

Each form is described, with references to its 
synonyms and its bibliography; and its distribution in 
the British Islands is detailed, the authority for each 
locality being stated. The figures are original, except 
where it was not possible to procure specimens. When 
borrowed the sources are always acknowledged. A 
very full list of books and papers on desmids adds to 
the value of the work. 

The “ Monograph of British Desmidiaceae ” is 
worthy of a place among the numerous valuable works 
issued by the Ray Society, and will be indispensable 
in the study of these plants. 


THEORY OF RAPID MOTION IN A COM¬ 
PRESSIBLE FLUID. 

Legons stir la Propagation des Ondes et les Equations 
de VHydrodynamique. By Jacques Hadamard. 
Pp. xiii + 375. (Paris: Hermann, 1903.) Price t8 
francs. 


’’T'HE theory of fluid motion, as ordinarily worked 
-L out, presents several lacunae. One notable 

•omission is the absence of any detailed dis¬ 
cussion of the effects of compression and rarefaction 
of air owing to the rapid motion of bodies through 
it. An artillerist, seeking by the aid of the theory 
for principles that would help him to understand the 
resistance of the air to the motion of projectiles, would 
be likely to be disappointed. He would find an 
explanation of the effect of rifling in keeping the 
points of projectiles forward; but, while he might 
admire the ingenuity displayed in the development 
of the theory, he would feel that, with this exception, it 
shed but little light upon his business. The present 
book represents the outcome of efforts made in recent 
years by some French mathematicians, and especially 
by Hugoniot and P. Duhem, to widen the scope of 
the traditional hydrodynamics so as to include rapid 
motions in compressible fluids. 

Our hypothetical artillerist would need to exercise 
much patience in order to get on with the book. He 
would probably soon give it up as too intensely mathe¬ 
matical. The first chapter is devoted to an account of 
an existence theorem in the theory of potential. It is 
to be proved that, provided a certain condition is 
satisfied, there exists a function which is harmonic in 
a given region and has a given normal rate of vari¬ 
ation at the boundary of the region, in other words, 
that irrotational motion of incompressible fluid is 
possible within a closed surface which changes its form 
in a prescribed manner without changing its volume. 
The author gives a proof which is very interesting from 
the point of view of analysis. He also expresses the 
required function by means of a subsidiary function 
which he calls “ Fonction de Franz Neumann,” and 
of another which he calls “ Fonction de Klein.” The 
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latter is the velocity potential due to a source and a 
sink within the given surface, and the former also can 
be interpreted physically, but the interpretations are 
not recorded. In the case of a spherical boundary, 
which is worked out, the results are attributed to 
Bjerknes and Beltrami. It would seem that these 
writers, therefore, virtually anticipated Hicks’s dis¬ 
covery of the image of a source with respect to a 
sphere. One misses the interpretation in terms of 
images. The mathematics is there, but the author 
does not tell us what it means. Nevertheless the 
mathematics is excellent. 

In chapters ii. and iii. we have so much of the 
ordinary theory as is requisite for the purpose of 
setting out the equations and conditions which govern 
the motions of fluids, and we have also an extension to 
discontinuous motions. The fact that was emphasised 
by Hugoniot is that the motion is not necessarily 
continuous. He paid especial attention to the case 
in which the velocity is everywhere continuous, but 
the differential coefficients of the components of 
velocity are discontinuous at a moving surface. The 
discontinuities at such a surface are not arbitrary, but 
are subject to three sorts of conditions. The surface 
moves through the fluid like a wave. One set 
of conditions connects the discontinuities with the 
direction of the normal to the surface. A second set 
connects them with the velocity of propagation. These 
two sets of conditions are kinematical. To determine 
the velocity of propagation the dynamical equations 
must be introduced. The kinematical conditions are 
called “ conditions d’identity ” and “ conditions de 
compatibility,” and they are expressed by means of 
some elegant geometry. The necessity for such con¬ 
ditions has been recognised by other writers in the 
case of discontinuities that affect the velocity. The 
latter are here called “ waves of the first order.” 
The origin of Hugoniot’s discontinuities, called 
“ waves of the second order,” is found in an analytical 
paradox. If the pressure is a function of the density, 
the equations of motion determine the acceleration of 
every particle; but, if the motion of a boundary is 
prescribed, the normal component of the acceleration 
of the particles that are in contact with the boundary 
is prescribed also. The two values thus obtained for 
this acceleration are in general different. Waves of 
the second order originate at the boundary, and are 
propagated through the fluid. 

Chapter iv. deals with rectilinear motion in a gas, 
and is mainly occupied with the problem, first attacked 
by Riemann, of discontinuities that affect the velocity. 
Riemann’s theory was condemned by Lord Rayleigh 
on the ground that it violated the principle of energy, 
and the problem remained in an unsatisfactory state 
for many years. It was taken up again by Hugoniot 
in 1887 without knowledge of Riemann’s work. 
Hugoniot introduced expressly the condition that the 
increment of energy—kinetic and internal—of the 
portion of fluid which undergoes a sudden change of 
state is equal to the work done upon it by the pres¬ 
sures of neighbouring portions, and he concluded that 
the law connecting pressure and density (p = Kp't) 
cannot be maintained during the passage of the dis- 


© 1904 Nature Publishing Group 





December 29, 1904] 


NA TURE 


197 


continuity. This conclusion is opposed to Riemann’s 
theory. H. Weber, in his recent edition of Riemann’s 
“ Vorlesungen iiber die partiellen Differentialgleich- 
ungen der mathematischen Physik,” has contended 
that a complete calculation of the energy supports 
Riemann’s theory against Lord Rayleigh’s objection, 
but he did not refer to Hugoniot. In the book under 
review no mention is made of Lord Rayleigh’s objec¬ 
tion or of H. Weber’s contention, but Riemann’s 
theory and Hugoniot’s are developed side by side, and 
the results are compared both with each other and 
with the results of certain experiments by Vieille. 
Much of the analysis is worked out and interpreted 
by the aid of geometrical constructions, but the reader 
wishes often for a more physical interpretation. 

Chapters v. and vi. contain extensions of the 
theories of the preceding chapters to motion in three 
dimensions and to waves in elastic solid media. The 
physical value of a theory of rapid motions, accom¬ 
panied by strains that are not “ small,” in an elastic 
solid, supposed to have a strain-energy function, is 
extremely doubtful; but no exception can be taken to 
the analytical methods by which the theory is de¬ 
veloped. Chapter vii. brings the theory of waves that 
do not involve discontinuities of velocity or strain into 
relation with the theory of characteristics of partial 
differential equations. The discovery of the relations 
between these two theories has attracted a good deal 
of attention recently, and we may be grateful to M. 
Hadamard for his masterly exposition of the subject. 
A few notes are appended to the volume. Of these the 
most interesting is the one in which it is shown that 
discontinuities of the first order may give rise to vortex 
motion, even when the pressure and density in the 
undisturbed state are uniform throughout the fluid. 

It is a sign of the healthy state of mathematics in 
France that the ablest analysts are bringing their 
powerful methods to bear upon recondite physical 
questions. The book under notice is a very valuable 
contribution to a most important and, at the same 
time, a most difficult subject. It breaks fresh ground, 
and it cannot fail to stimulate inquiry. It may be 
expected to conduce to the further advance of our 
knowledge of aerodynamics A. E. H. L. 


THE GREAT ST. BERNARD PASS. 
Across the Great St. Bernard. The Modes of Nature 
and the Manners of Man. By A. R. Sennett. Pp 
xvi + 444 and 111; illustrated. (London : Bemrose 
and Sons, 1904.) 

FLUENT but not too accurate pen, and a general 
knowledge of the more frequented districts of 
the Alps appear to be Mr. A. R. Sennett’s chief 
qualifications for writing this book. It has a compre¬ 
hensive title, and needs it, for the St. Bernard Pass 
is hardly more than a thread to connect, if possible, 
quotations in prose and verse, scraps of science and 
history, descriptions of scenery, and moralisings on 
things in general. The author has nothing new to 
tell us about the St. Bernard, which is not sur¬ 
prising, for the pass has been often described, and a 
carriage road now goes the whole way from Martigny 
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to Aosta. Mr. Sennett, however, informs us that 
Hannibal crossed it “ with his vast army,” of which 
he proceeds to describe the sufferings. Notwithstand¬ 
ing what has been written by Law, Ellis, Fresbfield 
and others, we are well aware that it is not easy to 
determine what route Hannibal did follow, but thought 
that the Great St. Bernard -was no longer advocated 
by anyone who had studied the question. 

Other statements are disputable. We are told the 
soldanella flower protrudes through the edge of the 
ndvi (which does not mean the winter snow); that the 
edelweiss dwells “ in snow, owning a habitat where 
no other flowering plant may survive,” and as “ its 
haunt is far removed from all verdant vegetation and 
in the most craggy and inaccessible positions,” we 
cannot expect to see it growing at the botanical station 
in Bourg St. Pierre, and so forth. This village is 
rather more than 5300 feet above sea-level, and the 
plant is often found between this and 6000 feet; indeed, 
it can be cultivated in England. As for the craggy and 
inaccessible positions, we had thought newspaper 
correspondents now enjoyed a monopoly of this fiction. 
Like any other Alpine plant, it may grow in a break¬ 
neck place, but its favourite habitat is a rough slope 
of grass and stone. It used to grow profusely on a 
place of this kind, where it could be gathered in perfect 
safety, on a mountain ridge about a thousand feet 
above San Bernardino. 

But Mr. Sennett, though prone to discuss scientific 
questions, does not always win our confidence. The 
'“Tertiary period of the London Clay” is an odd 
phrase, and adamantine an inappropriate epithet for the 
firn or upper basin of a glacier; and in what respect the 
Lago di Garda resembles a diadem we fail to perceive. 
To his vision of a Europe the glacier fields of which 
only just failed in reaching the Alps we are perhaps 
accustomed, but think that most geologists at the pre¬ 
sent day would speak less confidently of glaciers having 
scooped out the Alpine lake basins, or having “ cut out 
gorges for themselves through the solid mountain, 
divided enormous peaks in twain, planed down and 
levelled great asperities.” The Marjelen See does not 
lie in a lake basin, but simply at the head of a glen, 
blocked by the great Aletsch Glacier, and after seeing 
it one day full and the next empty, we utterly disbelieve 
Mr. Sennett’s explanation that it is emptied on the 
principle of a syphon. The name Mdrjelen, which he 
prefers, may be patois, but the other form is more 
usual; so also is Gondo for Gonda, Guttannen for 
Guttenen, Meiringen for Meyrengen, and, notwith¬ 
standing Baedeker, Penninus for Pceninus (the title of 
the Alpine Jupiter). The science is discursive and 
commonplace, where not enriched by extracts from 
Tyndall or Ruskin, or yet more ornamental writing. 
Mr. Sennett may think in English, but is so 
prone to translate into journalese that we sus¬ 
pect he was trained in a certain Fleet Street 
haunt of young lions. We cannot welcome the verb 
“ resurrect,” the adjective “ riverian ” (of or belonging 
to a river), or “ lithic ” (a favourite one) when plain 
folks would say stony or rocky. The book, however, 
contains numerous illustrations, often pretty, but it is 
tiresome to have them (except in the appendix) only 
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